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1, TtrtBOFTHElNvrornON 

Process to produce non-woven polyester fiber sheet 

2. Scope of Patent Q^jms 

1. A process of producing a non-woven polycater fiber 
sheet, wherein a wet paper sheet obtained by wet-laying 
a mixtiirc of 10-90% by weight of drawn polyester staple 
fibers each havwie a denier of 3 or less and 90-10% by 
weight of undrawn polyeater staple fibers each havinjg a 
denier of 5 or less is dried or setni-dricd, and then 5-50% 
of total area of flie shaet is thermally pressed using an 
embossing calendar having a sutface temperature of 
120-280 *C. 

2. A process of producing a non-woven polyester fiber 
sheet described in Claim 1, wherein individual drawn 
polyester staple Risers and undrawn polyester staple 
fibers Wb a length of 1-15 mm. 

3. A process of producing a non-woven polyester fiber 
slieet described iXi Claim 1 or 2, wherein at least a part of 
drawn polyester staple fibers have 8^20 crimps 



per 2.54 cm of the fiber. 

4. A process of producing a non-woven polyester fiber 
sheet deaetibed in Claim 1 or 2» wbercin at least a part 
of drawn polyester staple fibers have Istent crimps, 

5. A process of producing a non-woven polyester fiber 
sheet described in one of the Claims 1-4, wherein at 
lea^t a part of drawn polyester staple fibers and/or 
undrawn polyester staple fibers have non-circiilaz cross 
section fibers. 

6. A pxt)cesa of producing a non-woven polyester fiber 
sheet described in one of l3uj Claims 1-5, wherein at 
least a part of drawn polyester stnple fibtsra and/or 
undrawn pol3rester stapk filaets have eo^ty-core fibers. 

3. DBTAILBD DESCRJPTION of THB iNVBOTrON 

Tlie present invention relates to a non-woven fiber 
sheet having flexible and excellent tcxnao and 
appeaianeo aaad is used for products, such as hygiene 
products* 

In recent years, dry-laid or wet-laid non-woven fiber 
sheet comprising hydrophobic polyester fibers has been 
uKod as the top sheet for hygiene products, such as 
diapers and sanitary pads, in pardcular. Dry-laid non- 
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woven fibet .^liocts, howcivct:* are flexible, but b&rd to aitam 
with high levels of iirdformity, and wet-laid non-wovea 
fiber sheets, on the otJIaer ha,tid, are gcncmlly unifoim, but 
lack flexibility and m hard ix) liie touch. 

Tlie piixpose of tb^ present jnventiou. is to obtain a noji- 
woven fibet sbcct having a nice so^ texture as well as high 
levels of penneability and umformity. The other purpose of 
lhc presdtit invention is to obtain a flexible wct-laid fiber 
sheet, panicularly suitable for use in hygiene products, 
coijiprwiixg 100% polycfrter without any i<jsuc3 in toxicity 
of stirjEactaAts in the binder or binder etmlaion. 

In the present invention, the non-woven fiber sheet is 
produced by drying or seroi-dTying a wet paper Aect 
obtained by wct-laying a niixtiirD of 10-90% by weight of 
drawn polyester staple fibers each having a denier of 3 or 
less and 10-90% by weight of undiawn polyester Staple 
fibers each having a denier of 5 or less, and then tiiennally 
pressing 5-50% of total area of the sheet ufling an, 
cmbos>sing calendar having a surface temperature of 120- 
280 *»C. 

Here, '^lyester" is polyrners obtained eidier by step- 
reaction polymerization ox condensation politzerization of 
acidic ingredients, such as tcrcplilhalate, iaophthalate, 
oxybenxoato, and sebacatc, and glycolic ingredients, such 
as ethylene glycol, propylene glycol and neopentyl glycol. 
The drawn polyester staple fibers nomially have a 
birefongetice of about 0.165 or 0.175; however, for H^e 
other wct-lay ingredient, undrawn polyejstsr staple fibers, 
the birefringence is preferably 0,1 or loss, more preferably, 
0,05 or lcgft» The latter wet-lay ingredient serves as a binder, 
and is also effective in softening the texture. The US Patent 
No. 2,836,576 and Japanese Patent Application Publication 
Ho. S49-8809 have akcady disclosed a method to obtain a 
thb paper-Ufcc fiber sheet in which undrawn polyester 
staple fibers arc blended in drawn polyester staple fibers, 
and the mixture ia thernaally pressed. The technology 
disclosed in the patents above, however, thermally presses 
the witiie surface of the fiber sheet, and therefore it could 
only produce extremely paper-like non-woven fiber sheet 
Jackinff flexibility and bulkmess. The mventorp of the 
present invention, on the contrary, succeeded in 
manufacturins oxhrcijicly flexible and aoflt-to-the-touch 
noD'Woven &hcx sheets by selecting and combining a 



proper range of thermal pressing area, denier of fibers 
used, and mixing ratio. 

In the present invention, the drawn polyester staple 
fjbexs have a denier of 3 or less» prafcrably 0.1-1.5 
dcniers, or roore preferably, 0.2^0.9 dcniera. In ccirtaln 
cases, the diawn staple fibers raay be a mixture of staple 
fibers of different dexuers conipxisixkg tnainly of fibeja 
havuig a denier of 3 or less. Caution nmst be taken as the 
denier of drawn staple fibers becomes excessively low 
the permeability of the non^wovcn fiber sheet tctjds to 
fail. On the otIiCT hand, if the denier becorrjoa excessively 
high, proper wet-layiri^g, i.e., dtspersion of fibers in water, 
as well as rckftse of wet paper sheet from the wires may 
foil and iiittber resulting in poor strength of the product 
after the embossing process. 

As for the denier of undrawn polyester staple fibers, it 
needs to bo 5 or less. If the denier of undrawn polyester 
staple fibers ia too high, tl3e resultant non-woven fiber 
sheet will be hard-to-the-touch and the strength will also 
dcclitic. The preferred range of denier, in particular, is 
0.5-1.3. 

T]ie prefoCTed length of fiber of drawn polyester staple 
fij:jers and undrawn polyester staple fibers ia 1-15 nwD- If 
tlio iibcrs are too short, the strength of non-woven fiber 
sheet will decrease* On the contrary, if the fibers are too 
long, they will not disperse well in water, and the 
resultant fiber sheet may h^y likely have an imeven 
quality. 

In. the present invention, when odtup fibers having S- 
20 eritcqjs per 2.54 cm of fiber is used in at least a pMt of 
drawn polyestex <:taple fibers, the non-woven fiber sheet 
results in excellent fieTtibility and bulkineas. Latent 
crirop fibers raay be used in at least a pait of drawn 
polyester staple fibers for the same purpose* When tiie 
latent criu^ fibers are used, the fibers .are dispersed in 
water during wct-laying before die edmps emerge, and 
the crimps emergie afhsr the fiber sheet is wet-laid. For 
this reason, the resultant non-woven fiber sheet luw a 
good di spersin g inroperty in waterj and a nice and even 
web. 

Furticrmorea the fiexibility and bulkinese of the fiber 
sheet may be improved by urang non-eireuJar cross 
section fibers, auch as fibers with triauglo, fiat, star- 
shaped, or scfflicifcle cross sectiou, or enqity-core fibers 
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ill at lea&t a part of drawn prfyostcr staple fibeis and/or 
undtfttvti polyester staple fjbisrg. 

The paper m tUo present inventioD is hid by a normal 
WBt-Iayjjog mothocl, that is to say, by using one of the 
papctjnaking machine,^, such aa cylindei paper machine, 
Fourclriniei paper machine, YaiJcec paper machine, or. 
sloped paper tnachino. and the wet paper sheet obtaiuod is 
dried or semi-dried. When undrawn staple fibcrg have a 
relatively low bircfiingenoe (for instance, 0.01 or IcAs) or 
the moiflture content of undrawn Bluplc fibers is relatively 
high (for instance, 40% or more), dried stock possesses 
necessary process strength for rolling, and Iherefore, there 
is no particular piobletn. When the birefdngcnce of 
undmwn staple flbeis, however, is relatively high (for 
instance, 0.02 or more), or the tnowtuco content of undrawn 
staple fibers ia relatively low (for instance, 30% ox less), 
the dried stock does not have sufScient process strcnglh for 
Tollmg, and tlius the stock is seizii-dricd/senri-wet to give it 
j^tren^ and then rolled. 

The laid stock is thermally pressed by an embosjsing 
calendar having a surface tenipcrature of 120— 2S0 ^C, 
pfcfhrably 150-260 'C, If the surface temperature of 
embosainfi calendar is excessively low, the stock will not 
have a sufficient strength, and if the surface tenjpetature is 
excessively high, the stock melts on to the surface of 
omhoss rollerii, which should be avoided. The area to be 
thermally pressed needs to bo 5-50%, preferaMy 10-30%, 
of die entire area of fibex sheet If the thermally pressed 
area is too sroaU, the resultant non-woven fiber sheet will 
not have enough sttcngttu and if the area ia too large* the 
fiber sheet becomes twigh and looses nice tcKture, and ends 
up in a paper-lflcfi non-woven liber sheet 

The nrm-woven liber sheet tnade by tbe toethod of 
present invention has excellent flexibility and bulkiness in 
addition to its fiivotablc texture. For this reason, the fiber 
sheet can be used as a top sheet for diapers and sanitary 
pads, oti^cr hygiene products,, disposable clotbii^ thcmwl 
insulating materials, packaging materials, as well as 
reinforcement fqr polyvinyl chloride, polyuretlume and so 
forth, which can be used a^ a core sheet for leather products. 
The fiber sheet is paiticu] arly suitable for hygiene products 
not only because of its flexibility^ buUdness, ana excellcni 
texture, but also it does not use potentially toxic binders 
(for cTcample, surfactant £br binder emulsion). 
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The following is a detailed description of the present 
invention using examples. In the exanqplcs, the strength 
was tested in accordance with Japanese Industrial 
Standard (JIS) P-8n3 using a constant sb^in speed 
tensile tester, and the bending resistance was tested in 
afioordonice with JIS L-1074A (cantilever bending test). 

Embodiments 

1.0 wt% stock piixttire comprising 50% drawn 
polyethylene torcphthalate staple fibers having a denier 
of 0.5 and a fiber lengtli of 5 mm and 50% undrawn 
polyethylene terephthalatc staple fibers having a deoiet 
of 1. 1 and a fiber Icngtti of 5 mm was melted in a rcgolar 
heater. The slutry was tJien laid into a wet paper sheet in 
a regular cylinder paper machine, and the wet paper 
shcfst was dried in a Yankee drict having a jiur&cc 
ven^erature of 120 ""C: a sheet having a weight of 20g/nj^ 
was obtained The sheet was then embossed in a hcadng 
calendar (Burface temperature 200 •C) havmg a pattern as 
shown, in the drawing. 16% of the total area of the sheet 
was tbermaUy pressed. 

The non-woven fiber sheet obtained was extremely 
<lejtible, bulky, and had a nice texture having a tensile 
strength, of 0.^3 Kp (vertically) and 0.48 Kp 
(horizonuUy), and a braadijtg resistance of 26 mm 
(vertically) and 23 mm (horizontally). 

On ihe other hand, &e contrast non-woven fiber sheet 
prepared by thermally pressing the entire surface of the 
dried sheet in calendar rolls was exttemcly rough and 
tough, and had a paper4flce texture having a tensile 
Blreni5<h of 2.3 Kp {verticBlly) and 1.7 Kp (horizontally), 
and a bending resistance of 56 xom (vertically) and 54 
nim (horizontally). 

4. BioeF Description of the Drawings 

The drawing is an cxairiple of embossing patterns on 
the ernbossins calendar heating rolls used in the present 
inventioni 

Applicant; Tcijin Limited 

Representative: Attorney, Sumihhro Maeda 
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[see source for figure] 
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